Summary
Introduction
Plasma noradrenaline (NA) and its urinary excretion have been used experimentally and clinically as indices of sympathetic nervous ac-tivity. We have reported that in mild hypertension plasma catecholamine (CA) concentrations are higher than those of normal controls and in the moderately hypertensive patients plasma CA are almost the same as in the controls, whereas severely hypertensive subjects showed high plasma CA (Kuchii et al., 1977). In severely hypertensive subjects, plasma CA may be affected by renal function. In the present study, both plasma and urinary NA were measured and NA clearance was calculated in normotensive and hypertensive subjects with various degrees of renal function to evaluate the effect of renal function on plasma NA concentration.
Methods
The study group comprised 32 essential hypertensive patients (21 males, 11 females, age range 26-69, mean 46.9 years), three cases of renoparenchymal hypertension (two males, one female, age range 25-56 years) and 24 normal controls (1 8 males, six females, age range 22-69, mean 47.1 years). They were classified into five 213s subgroups by creatinine clearance (Ccr): N, (mean blood pressure < 110 mmHg, C,, 2 70 ml/min); N, (mean blood pressure < 110 mmHg, 35 ml/min 5 C,, < 70 ml/min); H, (mean blood pressure >= 110 mmHg, C,, 2 70 ml/min); H, (mean blood pressure 2 110 mmHg, 35 ml/min 5 C,, < 70 ml/min); H, (mean blood pressure 2 110 mmHg, C,, < 35 ml/min).
For 3 days before the day of the experiment the subjects had their regular diets. At 06.30 hours they drank 200 ml of water. At 07.00 hours they had voided urine. The subjects were kept in recumbent position from 07.00 to 11.00 hours. At 11.00 hours both a blood and urine sample were taken for the determination of catecholamines, creatinine, sodium and potassium.
Noradrenaline clearance (CNA) was calculated by the following formula:
[UNA, total urinary NA (ng/ml); PNA, free plasma NA (ng/ml); V, urine flow (ml/min); A , body surface area (mZ)l. In each sample, both free NA and total NA (free NA + conjugated NA) were measured. Conjugated NA was hydrolysed by heating in HC1 (1 mol/l). These samples were measured by the method of Anton & Sayre (1962), with high-pressure liquid chromatography (Malherbe, 197 1) . In this method, the recovery of N b was 80-90% Intra-assay variations were less than 8-9% and inter-assay variations were 9-15%. The limit of sensitivity was 20 Pg.
Results (Table 1) In N, both free plasma NA and total urine NA concentrations were almost the same as those in N I . H I showed significantly higher concentrations of free plasma NA and total urinary NA compared with N,. H, showed significantly higher concentrations of free plasma NA and lower total urinary NA than N,. The renal NA clearance calculated by free plasma NA and total urinary NA was significantly raised in H I and significantly reduced in H,, though N, and H, showed almost same rates as N,. The ratio total NA/free NA in plasma and urine of the hypertensive patients with severe disturbance of renal function was higher than that of the normotensive group.
Discussion
Plasma and urinary NA concentrations have been considered the indices of sympathetic nerve activity (Kuchel, 1977) , but plasma and urinary NA may be affected by renal function. It was reported that renal clearance of NA in labile hypertension was higher than in normotensive subjects and stable hypertension (Cuche, Kuchel, Barbeau, Langlois, Boucher & Genest, 1974; Kuchel, Cuche, Hamet, Tolis, Messerli, Barbeau, Boucher & Genest, 1975) . In the present study hypertensive subjects with normal renal function showed the high concentrations of plasma NA and high renal NA excretion, and NA clearance in these subjects was also higher than in normal controls, probably due to the increased total urinary NA. Hypertensive patients with severe disturbance to renal function showed the high concentrations of plasma free NA, but total urine NA was low, attributable to the disturbance of renal NA excretion. In these cases, high plasma NA concentrations do not always reflect increased sympathetic nerve activity. On the other hand, the hypertensive patients with normal renal function showed increased sympathetic activity. Kuchel, Buu, Unger & Genest, 1978) . Renal function and conjugation of NA should be considered whenever plasma and urinary NA measurements are made.
